Hepatocyte growth factor induces Wnt-independent nuclear translocation of beta-catenin after Met-beta-catenin dissociation in hepatocytes.
Hepatocyte growth factor (HGF) and Wnt signaling pathways have been shown to be important in embryogenesis and carcinogenesis. The aim of this study was to elucidate the mechanism of functional similarities observed in the two pathways. We used normal rat liver, primary hepatocyte cultures and a dominant-negative Met expression system to study the effect of HGF on Wnt pathway components. We demonstrate novel association of beta-catenin and Met, a tyrosine kinase receptor of HGF, at the inner surface of the hepatocyte membrane. HGF induces dose-dependent nuclear translocation of beta-catenin in primary hepatocyte cultures that is Wnt independent. The source of beta-catenin for translocation in hepatocytes is the Met-beta-catenin complex, which appears to be independent of the E-cadherin-beta-catenin complex. To test the functionality of this association, we used a dominant-negative Met expression system that expresses only the extracellular and transmembrane regions of the beta-subunit of Met. A loss of Met-beta-catenin association resulted in abrogation of nuclear translocation of beta-catenin upon HGF stimulation. This event is tyrosine phosphorylation dependent, and the association of Met and beta-catenin is crucial for this event. We conclude that the HGF causes similar redistribution of beta-catenin as Wnt-1 in the hepatocytes and that this effect is attributable to subcellular association of Met and beta-catenin. The intracellular kinase domain of Met is essential for tyrosine phosphorylation and nuclear translocation of beta-catenin. Part of the multifunctionality of HGF might be attributable to nuclear beta-catenin and the resulting target gene expression.